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Abstract. The accurate identification and selection of useful parameters for childhood obesity prediction
are very important. This study aims to identify childhood obesity prediction parameters for children in
Malaysia, and presents the methods used to identify and select the parameters from the children's attributes,
lifestyle, family, and environment. The study comprises four stages: risk factor review, data collection,
parameter identifications and selection, and evaluation. Base on the results, 19 parameters were identified.
The accuracy of childhood obesity prediction using the proposed parameters was 21% greater compared to a
set of parameters used in a previous study.
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1. Introduction
Childhood obesity is defined as an excessive accumulation of body fat and has become a common issue
for children nowadays [1]. In order to reduce the incidence of childhood obesity, a number of attempts at
prediction have been made. One method of predicting childhood obesity is to use data mining techniques [24]. Data mining techniques are able to produce good prediction output but depend on correct parameters for
prediction. Therefore, improving the identification and selection of parameters will result in better prediction
accuracy.
Potential childhood obesity prediction parameters consist of the characteristics of the children and their
lifestyle, environment and family. The parameters can be divided into three groups: children parameters,
lifestyle parameters, and family/environment parameters. Children parameters are obesity risk factors and
protective factors that relate to the child himself, such as characteristics, behavior, and health [5-10].
Lifestyle parameters relate to the child`s lifestyle, such as watching television, playing computer or video
games, engaging in physical activities, daily nutrition, and the way the child is raised [8, 9, 11-21].
Family/environment parameters relate to the child’s family and environment, such as parental obesity,
parents' education, family income, number of siblings, and the living environment[5, 7, 8, 11, 22, 23].
This study is conducted to investigate and identify risk factors and protective factors of childhood
obesity from the children, lifestyle, and family/ environment. The objective is to identify suitable parameters
for childhood obesity prediction using data mining.

2. Methods
2.1. Risk Factor Review
The first stage of the study was conducted using secondary sources such as journal articles, papers,
conference proceedings, books, websites, and online multimedia. The purpose was to gain as much
understanding as possible of childhood obesity on a global scale before identifying the factors of childhood
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obesity in the Malaysian community. The knowledge gained from the risk factor review was used to
construct a questionnaire.

2.2. Data Collection
In this stage, questionnaires were distributed to primary school children 9 to 11 years old in Malaysia.
The schools that were chosen as participants are located in a suburban area and an urban area. A total of 140
questionnaires were given to randomly selected children for the children and their parents to answer. Most of
the data collected consisted of historical data. The target group was primary school children that were old
enough to properly answer the questionnaires with the help of their parents. The data obtained from the
questionnaires were processed and cleaned, including removal of missing values and distortions, to identify
suitable candidate risk factors and protective factors.

2.3. Parameter Identification and Selection
In this stage we identified risk factors and protective factors of childhood obesity based on the collected
data. The factors were divided into three categories: children factors, lifestyle factors, and
family/environment factors. Parameters identified from the children factors were gender, catch-up growth,
adiposity rebound, and premature birth. The data collected categorized by gender is shown in Table 1.
Normal status in Table 1 refers to the children that were normal, obesity refers to the children that were
obese, overweight refers to the children that were overweight, and underweight refers to the children that
were underweight.
The table shows that female child obesity prevalence is 16.7% while male child obesity prevalence is
34.3%. This indicates that male children have twice the risk of obesity compared to their female counterparts.
Looking at the overweight cases, the overweight prevalence for female children is 6.7% while the
overweight prevalence for male children is 6.3%. This indicates that a female child has a slightly higher
chance of being overweight than a male child.
The risk factors review also showed that catch-up growth, a period of very rapid weight gain during
which the child’s birth weight doubles, is identified as a risk factor [7, 8]. Table 2 shows the children
categorized by catch-up growth occurrence.The percentage of the catch-up children that are obese is 23.5%.
Table 1 Children categorized by gender. Table 2 Children categorized by catch-up growth.

The parameters identified from the lifestyle factors are duration of breastfeeding, duration of sleep,
eating junk food, eating fried food, eating fruit, eating snacks in front of the TV, duration of watching TV,
eating hot meals for supper, physical activity, eating soup and sandwich bought outside the home, and eating
snacks and chocolates bought outside the home.
Table 3 shows the children categorization based on eating junk food. Based on Table 3, the probability
of being overweight for children who do not eat junk food regularly is 1.7% while the probability of being
overweight for children who eat junk food more regular is 15.6%. This is a significant increase in the risk of
being overweight for those with a junk food eating habit. From the risk factor review, unhealthy food and
snacks are a factor of childhood obesity and overweight [19-21].
In addition, a child`s tendency to eat soup, sandwiches, snacks, and chocolate bought outside the home
are associated with obesity and overweight. Table 4 illustrates whether the children bought and ate soup or
sandwiches outside the home more than three times a week. From Table 4, the probabilities of obesity and
overweight for children who did so are 37% and 16% respectively. The obesity and overweight probabilities
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for those who did not are 19.4% and 4% respectively. This shows that obesity and overweight risk increases
when the children buy and eat soup or sandwiches at school more than 3 times a week.
Table 3 Children categorized by regularly eating junk food

Table 4 Children categorized by regular
soup and sandwiches.

.

The parameters identified from family and environment factors are mother body mass index (BMI),
father BMI, parents' weight and number of children. From the risk factor review, parental obesity is
identified as a risk factor of childhood obesity due to inherited genes from the parent and to family lifestyle
[5, 14, 20, 24]. An obese father or mother results in a 2.5 and 4.25 obesity odds ratio respectively for their
children at age 7 [8]. If both parents are obese, the odds ratio is 10.44 [8]. Normal weighted parents are not
associated with childhood obesity [8].
Table 5 shows the children categorization by their mother`s weight. The table shows that the probability
of obesity for children with a normal weighted mother is 16%. The probability of obesity for children with an
overweight mother is 35%. The probability of obesity for children with an obese mother is 43%. This shows
that obese and overweight mothers are associated with childhood obesity.
Table 6 illustrates the children categorization by their father`s weight. The table shows that the
probability of obesity for children with a normal weighted father is 15%. The probability of obesity for
children with an overweight father is 37%. The probability of obesity for children with an obese father is
28%. This shows that obese and overweight fathers are associated with childhood obesity.
Table 5 Children categorized by mother`s weight.

Table 6 Children categorized by father`s weight.

The identified parameters are summarized in Table 7. These parameters were used in childhood obesity
prediction using Naïve Bayesian classifier. The result were compared with those using the same classifier but
a different set of parameters proposed by Zhang et al. for childhood obesity prediction [3]. Their parameters
are gender, birth weight, length at 6 weeks old, time of gestation, weight gain, and BMI at 8 months and 2
years old including height.
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Table 7 Selected parameters for childhood obesity prediction.
Category

Parameters

Children

Catch-up growth, adiposity rebound, premature birth, and gender

Lifestyle
Family/environment

Duration of breastfeeding, duration of sleep, eating junk food, eating fried food,
eating fruit, eating snacks in front of TV, duration of watching TV, eating warm
meals for supper, physical activity, eating soup and sandwich bought outside home,
and eating snacks and chocolates bought outside home.
Mother BMI, father BMI, parents' weight and the number of children.

3. Results
Table 8 shows the results of the predictions using this study's proposed parameters and Zhang et al.'s
parameters. The predictions using the proposed parameters resulted in 21% more accurate prediction for
obese cases. But for overweight cases, the proposed parameters did not result in higher accuracy and for
normal cases predictions were better using Zhang et al.'s parameters.
Table 8 The results using the proposed parameters and Zhang et al [3].
Prediction class
Obese (%)
Overweight (%)
Normal (%)

Zhang
parameters
50
50
70

Proposed
parameters
71
50
50

4. Discussions
The new set of parameters was proposed in order to increase the accuracy of predicting obesity.
Identifying overweight and obesity risk groups is very difficult because there are no certain factors that cause
them. One child might be obese, another overweight, and a third normal even though they have the same
factors. Therefore the selection of the parameters used for prediction is very important.
The results show that the proposed parameters have increased the detection of children in the obesity risk
group compared to Zhang et al.'s parameters. This indicates that the proposed parameters are significant for
childhood obesity prediction. Further studies to fully utilize the parameters for childhood obesity prediction
should be done, since they are still raw parameters where the interdependencies between parameters should
be indentified for better accuracy.

5. Conclusion
The prediction of childhood obesity is a difficult task. The selection of correct parameters is important
for accurate prediction. Nineteen parameters were identified in this study. Using the proposed parameters,
the detection of childhood obesity risk groups improved by 21%.
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